It has been well established that the application of reserpine in vivo leads to a prolonged decrease in endogenous noradrenaline (NA) content and reduces the responses of various kinds of sympathetically inner vated organs to the nerve stimulation. However, there are few available reports about the action of reserpine in acute phase. In the present experiment, it was investigated in the isolated perfused rabbit's heart.
Langendorff's preparations with bilateral stellate ganglia were perfused with Krebs bicarbonate solution (sodium (Na) 143 mm) as described previously (1) . Procedures of the electrical nerve stimu lation and perfusion of reserpine (Serpasil® CIBA) solution (10-'g/ml) are explained in Fig. 1 . About one-third of the preparations was suspended by means of the perfusion apparatus (Natsume KN-206) for recording isotonic changes in spontaneous contractile responses to the nerve stimulation or exogenously ap This study was partly presented at the 43rd Annual Meeting of the Japanese Pharmacological Society (December, 1969) . * Present address: Fujisawa Laboratory, Fujisawa Pharmaceutical Co., Ltd., Higashiyodogawa-ku, Osaka.
plied NA of 0.1 to 0.3 ml of 10-5, the concentration of which was selected to produce almost the same responses to those to the nerve stimulation. In the other preparations, total NA output released in venous effluent (2) by the electrical nerve stimulation and by perfusion for 2 minutes of nicotine solution (6.6 X 10-6) or perfusion for 4 minutes of KCl solution (100 and 300 mm) instead of electrical stimuli and endogenous NA content (3) was measured fluorometrically.
Calculations of the results were performed as explained in Fig. 1 .
As shown in Fig. 1 -A, changes in heart rate produced by the 2nd period of the nerve stimulation decreased scarcely in control preparations. Responses in contraction force showed the same tendency to those in heart rate. On the other hand, by the 2nd nerve stimulation total NA output decreased to 37.7+5.0% ( Fig.   1 -B) compared to that by the 1st procedure and this control value was almost the same to that described Vertical bars show standard error. A. On changes in heart rate.
Abscissa shows each number of the 1st and 2nd periods of the nerve stimulation. In ordinate, responses of the heart to each number of the 2nd period of the nerve stimulation and to the 2nd application of exogenous NA are expressed as a per centage of those to the 1st procedures. Broken line connecting closed circles shows control responses. Solid line connecting closed circles shows effect of reserpine, which was washed out by normal Krebs solution. Single open circle in the upper right-hand corner shows a ratio of responses to exogenously applied NA before and after perfusion of reserpine in normal Krebs solution.
Chain line connecting open circles shows effect of reserpine, which was washed out by 2 x Na Krebs solution. The procedure recovered significantly effect of reserpine. B. On total NA output in perfusion medium.
In ordinate, NA output released by the 2nd period of the nerve stimulation is expressed as a percentage of that by the 1st procedure (See Text). previously (1) . A clear parallel relationship between contractile responses to and NA output released by the nerve stimulation as described by Hukovic and Muscholl (4) was not found in the present experiment.
Perfusion of reserpine solution reduced significantly spontaneous beats/minute.
After perfusion of reserpine, responses in heart rate to the later phase, the 5th and 6th numbers, of the 2nd period of the nerve stimulation decreased significantly compared to those in the control hearts ( Fig. 1-A) , and responses in con traction force decreased more clearly than those in heart rate. On the other hand, in a corresponding later phase, the sensitivity of the heart to exogenously applied NA decreased scarcely compared to control before perfusion of the drug solution ( Fig. 1-A) . About the action of reserpine in acute phase, von Euler (5) observed a block of neuromuscular transmission in the guinea pig's vas deferens after the application in the low concentration of the drug, suggesting that the block was functional and dependent on local deficiency of transmitter immediately available for release. However, in the isolated perfused rabbit's heart, even the higher concentration of reserpine 10-6 did not produce this kind of the complete block, but a partial failure of neuromuscular transmission. As shown in Fig. 1-B , the same perfusion of reserpine reduced significantly NA output released by the nerve stimulation by about 50% compared to the corresponding output in control hearts. The present results give a direct evidence that the major mechanism of the partial failure by reserpine derives from the decrease in NA output released by the nerve stimulation. In another series of the experiment, as shown in Table 1 , endogenous NA content was reduced in whole parts of the heart, especially, significantly, in the atria by the same perfusion of reserpine in vitro.
In next one step of the experiment, it was investigated whether the decrease in NA output released by the nerve stimulation after perfusion of reserpine might be derived from an action of the drug like as local anes thetics or membrane stabilizing agents on the neural membrane or not. If so, the partial failure by the drug might be recovered by perfusion of extracellular high Na Krebs solution, as suggested in the giant axon of the squid by Hodgkin and Katz (6) . Responses in heart rate were ascertained to be used for the purpose, because external high osmotic pressure did not produce so marked depression on the parameter, compared to a very marked nonspecific depression on responses in contraction force. Perfusion of external 2 X Na Krebs Furthermore, the ratio of NA output released by the 1st and 2nd applications of 100 and 300 mm KC1 solutions in untreated hearts was 124.1±7.2%/o (n=3) and 109.9±9.0% (n=3), respectively.
The ratio by 100mM KC1 was reduced markedly to 32.9±9.3% (n=3) by perfusion of reserpine solution (10'6). The ratio by 300mM KCl, however, was reduced scarcely (80.7±23.8%, n=3) by the same procedure. Reserpine produced a ceilling effect on the decrease in NA output released by the higher concentration of KC1.
Judging from the present results, it was concluded that the major mechanism of the acute partial failure of neuromuscular transmission by reserpine in the rabbit's heart was the decrease in NA output released by the sympathetic nerve stimulation, which derived mainly from a membrane stabilizing action of the drug on the neural membrane.
It should be investigated in future study how the action of reserpine in the acute phase is correlated with that of the application of the drug in vivo or not.
